Abstract. Rheumatoid arthritis (RA) represents the most common form of chronic inflammatory joint
I.
Introduction.
Rheumatoid Arthritis (RA) is a chronic disease characterized by synovial inflammation and destruction of joint cartilage and bone mediated by persistent synthesis of pro-inflammatory cytokines and tissue-destructive enzymes, such as matrix metalloproteinase (MMPs), T-cell activation and migration occurs as an early consequence of RA, and these cells adopt a pro-inflammatory phenotype (1) . Interleukin (IL)-17 is a pleiotropic pro-inflammatory cytokine produced from Th17 cells. IL-17A is the prototypic member belonging to a family of 6 ranging from IL-17A to IL-17F. IL-17A mediates its biological effects through binding to a receptor complex consisting of IL-17RCA and IL-17RCC subunits. IL-17 may play a critical role in the pathogenesis of RA. It is capable of promoting inflammation by inducing a variety of pro-inflammatory mediators, including cytokines, chemokine's and other mediators of bone and cartilage destruction in synovial fibroblasts, monocytes, macrophages and chondrocytes (2, 3) . The potential importance of IL-17 in RA is supported by the observation that IL-17 is critical for the development of, and is an effective therapeutic target in, a variety of animal models of RA (4) . Zinc is a part of every cell in the body and forms a part of over 300 enzymes that have functions ranging from proper action of the body hormones to cell growth. Zinc deficiency can cause growth retardation ( 5, 6 ) . Zinc is important in the maintenance of proper immune response ( 6) .Copper is an essential part of key metalloenzymes as ceruluplasmine, cytochrome, oxidase, tyrosinase and monamine oxidase (7) . Copper enters in a large number of enzymes in addition ceruloplasmin, as it will be necessary for the work of an enzyme super oxide dismutase (SOD) as well as an oxidation enzyme Lysyl oxidase, which is one of the necessary enzymes in the synthesis of connective tissue, it is believe that lack of this enzyme leads to decrease of Copper, which leads to adverse effects in bone and connective tissue ( 8) . Excess Copper as with excess Iron can cause free radical production and damage, also deficiency of Copper results in poor collagen integrity with resultant blood vessel rupture (8, 9) .Magnesium is involved in at least 300 enzymatic processes Magnesium participates in a number of biochemical reactions that take place in bone. Alkaline phosphatase, enzyme involved in forming a new calcium crystals, is activated by Magnesium. The conversion of vitamin D to its biologically active form 1,25 dihydroxy vitamin D3 also appears to require Magnesium. Deficiency of Magnesium can produce a syndrome of vitamin D resistance. The concentration of intracellular Magnesium is very high as compared with concentration of extracellular Magnesium for that reason can be attributed the increase in the output cell concentration to the damage done to the cells and then increase its concentration in the blood serum(10) (11) . Magnesium an important in bone structure. Deficiency results in tetany and can lead to calcium deficiency. Magnesium is essential to maintain both acid-base balance in the body, and healthy functioning of nerves and muscles (12) Diets that provide recommended levels of Magnesium are beneficial for bone health, but further investigation on the role of Magnesium in bone metabolism and osteoporosis is needed (13) .
II. Materials and methods.
Sixty patients with early RA (48 females and 12 males ) their ages ranged between (20-52) years, with means ±SD (39.3±9.01) years. The mean duration of the disease was (3.2) month. The healthy control group consisted of 20 healthy (15 females and 5 males) individuals with good general health who receive no medication, their ages ranged between (20-51) years, with means ± SD, (37.5 ± 8.6) . All statistical work and reporting of obtained data were carried out by using SPSS program version 17.0. Difference of the means considered of significance according to the t-test at level of (p<0.05) and (p<0.01). Blood samples were collected from patients and controls to assess Erythrocyte Sedimentation Rate (ESR) and serum levels of White blood cells ( WBC), Hemoglobin (Hb) and were estimated by agglutination test, and Interleukin-17A (IL-17A) was estimated by (ELIZA) . BMI equals to a mathematical formula based on a person's weight by kilograms divided by height in square meter (BMI= Kg/m 2 ). It was suggested that a BMI of 18. 
III. R e s u l t s.
The studied groups was with age range between (20-52) years and the mean was (39.3 ± 9.01)years for early RA patients, while the range was between (20-51) years and the mean was (37.5 ± 8.6) years for healthy control non significant difference P> 0.4 . as shown in table(4.1) Regarding age groups, the highest rate of incidence of the disease was found in the fourth decade of life ( 23%), followed by third and fifth decades (15 % and 12 %), respectively as shown in figure 4.1.Chi-square test showed that there was no significant difference in the frequency of age groups between RA and control group Table 4 .2 Furthermore, it is clear that (1-2 month) have been passed for (8.4%) of RA cases while it is clear that (2-4 month) have been passed for (25%) of RA cases while only (66.6%) of other RA cases have a duration of 4-6 month with higher significant difference in RA ( P <0.0005 ). The demographic parameters of studied group are listed in the Regarding BMI, the present study demonstrated that high percentage of RA patients were normal weight ( 70%) followed by 16.6% were overweight and obese 13.4% . Statistically there was significant differences between healthy control group and RA patients in the frequency of body mass index scores (P≤0.05), table 4.4 and The hematological tests have been applied for blood samples of RA and healthy control group. No significant alteration occurs on the mean of WBCs count of RA patients (9.45 ± 2.50) 10e3/uL in comparison with healthy control group (8.56 ± 2.41) 10e3/uL (P =0.16). table (4.6) The mean of Hb is (12.6± 1.7) gm/dl for RA patients in comparison with healthy control (13.8 ± 1.8) gm/dl with highly significant differences (P ≤ 0.01 for each). table (4.6) the mean of PCV is (38.8± 6.6) % for RA patients in comparison with healthy control (42.9 ± 5.26) % with significant differences (P ≤ 0.01 for each) table (4.6). All the previous studies denoted with the present results on among this study which is explained by the fact that all our patients has early rheumatoid arthritis with early disease process. Interestingly, the present study revealed that there is significant differences in the mean serum level of IL-17 between early RA patients (8.6± 7.6) pg\ml and healthy control (5.3±3.8) pg/ml . P ≤ 0.05, table 4.7 and figure 4.5 Table 4 .9 revealed the correlation between different parameters studied in this work as seen. The present study showed significant inverse relationship between ( WBC) and (B M I) p≤0.02 as show in table ( 4.9).
The present study showed significant inverse relationship between (ESR ) with other parameters Hb and PCV and IL-17A and Zn p value ≤ {(0.000) (0.04) ,(0.03),(0.03)} respectively as show in table (4.9). The present study showed significant inverse relationship between (Cu ) with other parameters (Hb) and (pcv) and Zn p value ≤ {(0.02), (0.02) ,(0.000)} respectively as show in table ( 4.9).While there was no correlation between Mg with other parameter( ESR , IL-17A ,WBC ,Hb PCV, BMI, Zn ,Cu, Age) P >0.05 Table 4 .9: Generally strong correlation was found between Interleukin-17A and each of (Age , ESR, Zn) P<0.0005 and P≤ 0. *. Correlation is significant at the 0.05 level (2-tailed).
IV.
Discussion. Generally this study showed that the prevalence of RA among females was (80%). This frequency is comparable to some extent with that of local previous studies in Iraq (79.7%) [14] , (76.7%) [ 15 ] , (74.3%) [16] and that for North American families (76.8%) [ 17] .The above results denoted high frequency among females rather than males which may be due to hormonal differences between them and in turn, their effect on the immune responses. Those make women tend to mount more robust Immune Response (IRs) and these responses tend to be more Th1-like responses rather than Th2 responses, which are triggers of autoantibody formation, hence may enhance the development of autoimmunity [18] . The female to male ratio was 4:1 which is nearly comparable to that for local previous study (3.9:1) [ [ 15] and (3.3:1, 3.4:1) for abroad studies (15)]. These variations may be due to sample size in addition to different circumstances and times beside different population. The mean age of RA patients was observed to be at the fourth decade (39.3 ± 9.01)years which is higher than that for local previous study (38.43 ±8.28) [ 14 ] , while it was lower than that of other studies [(19) , ( 20) , ( 21)] which referred to (47±12.7) years for Colombian RA women, (49±2.5) among Spanish patients, and (51.3±8.5) for French RA patients respectively. The lower mean of age probably is due to the fact that the life spans of Iraqi are lower than that for European Further more, the age of disease onset is too younger than that for a broad studies which were (42.5, 41, 40.8 years) as had pointed by [22) ( 23)( 24)]. Since the mean of Iraqi age was lower than other so the mean of age of disease onset will be lower too.The hematological tests have been applied for blood samples of RA and healthy control group. No significant alteration occurs on the mean of WBCs count of RA patients (9.45 ± 2.50) 10e3/uL in comparison with healthy control group (8.56 ± 2.41) 10e3/uL (P =0.16). table (4.7). Regarding WBCs count, the results showed that there is no significance between RA patients and control group; though there is slightly elevation in the WBCs' count of RA patients.. These results are similar to the others [ (15 )( 16 )]. Serum IL-17A Level The current results denoted that IL-17 A levels were significantly The highest levels in serum of early RA patients when compared to healthy control group addition the increased serum levels of IL-17 in RA patients correlated with ESR,Age,Zn. This finding in agreement with studies stated that IL-17A is highly expressed in the inflammatory joint and drives disease activity, implicating it as a key cytokine and potential therapeutic target. This finding in agreement with studies ( 25) . These studies have shown that IL-17A not only drives the proinflammatory response but also enhances the effect of TNFα promoting increased destruction in the RA joint (26) , ( 27) One hypothesis mentioned that a decreased Zinc and increase of Copper in sera of acute or chronic inflammatory processes cause an accumulation o f C o p p e r a n d Z i n c i n m a n y b o d y compartments and in the inflamed areas (8) . S u p p o r t i n g t h e h y p o t h e s i s t h a t t h e development of inflammation induces an increase body requirement of Copper and Zinc. The results obtained for Zinc concentrations in healthy and patients group which are shown in table (4.9) show significant difference in Z i n c l e v e l s ( p < 0 . 0 0 0 5 ) . Concentration of Zinc is so low in patients group as compared with those in control group. The result obtained in this study are similar to those published in the literature (8) . ( 28) (29) ) Zinc deficiency is common and there are two effect of Copper deficiency on Iron metabolism, the first which occurring early is an adverse effect on Iron absorption (or mobilization), the second was inadequate erythropoiesis, even in the presence of a abundant Iron stores.
The serum Copper level was significantly higher in early RA patient ( mean value 172.1±19.1 mg/L ). Than is level in healthy control group mean value (125.1±11.6 mg/L) , (p< 0.005).The results of this study indicate that Copper serum level increase significantly during early rheumatoid arthritis these results are in agreement with other studies ) (7)( 13) .protects cells from oxidative damage ( 8)). and results are in disagreement with other studies (30) In this study Cu level was higher in early RA patient compared with healthy control group .this is explained by the small patient sample. The concentration of intracellular Magnesium is very high as compared with concentration of extracellular Magnesium for that reason can be attributed the increase in the output cell concentration to the damage done to the cells and then increase its concentration in the blood serum(10) (11) . Magnesium an important in bone structure. Deficiency results in tetany and can lead to calcium deficiency. Magnesium is essential to maintain both acid-base balance in the body, and healthy functioning of nerves a nd m uscles (31 ) . Diets that pr ovide recommended levels of Magnesium are beneficial for bone health, but further investigation on the role of Magnesium in bone metabolism and osteoporosis is needed ( 28), The decrease of Magnesium level was statistically significant (p<0.0005) . The results of this study indicate that Magnesium serum level decrease significantly during early rheumatoid arthritis these results are in agreement with other studies . (32) ).And results are in disagreement with other studies (30) . In this study Mg level was low in early RA patient compared with healthy control group .this is explained by the small patient sample.
V. Conclusion
The present study reached the following conclusions 1-Interleukin-17 (IL17A) may has a key role in early Rheumatoid Arthritis inflammatory process.
2.
Morning stiffness, joint swelling and fever are the main clinical features (100%, 85% and 80% respectively) which were noticed among RA patients. 3.
Interleukin-17A recognized to associate with morning stiffness . 4. The results observed that the levels of serum Zinc, Magnesium were significantly low in patients with early Rheumatoid arthritis as compared healthy control group. 5.
In early Rheumatoid arthritis patients ,the level of serum Copper were highly increased in the patients..
